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INVESTIGATORS OF THE STRATOSPHERE 

F l i g h t s  of Me teo ro log ica l  Rockets  

A column of b r i g h t  f lames s h o t  up skywards,  s p r e a d i n g  a f i e r y  

r e f l e c t i o n  on t h e  su r round ing  snow and i c e .  Somehow t h i s  column of 

f lame resembled t h e  t a i l  of a f i r e b i r d  from a f a i r y  t a l e .  A second 

l a t e r  a huge missile r a i s e s  towards t h e  sky d i s c h a r g i n g  f lames .  It 

i s  v i s i b l e  even w i t h  t h e  naked eye  t h a t  t h e  speed of t h e  m i s s i l e  

i n c r e a s e s  from second t o  second, c u t t i n g  through t h e  s k y l i n e  and 

d i s a p p e a r i n g  i n  t h e  unknown realms above. The f l i g h t  of t h e  r o c k e t  

i s  be ing  observed n o t  on ly  b y  people  from t h e  s a f e t y  of a s m a l l  

b u i l d i n g  l o c a t e d  a t  t h e  edge of t h e  A r c t i c  i s l a n d ,  b u t  a l s o  b y  many 

i n s t r u m e n t s .  Th i s  was t h e  launching  of a c o n s e c u t i v e  m e t e o r o l o g i c a l  

r o c k e t  from He i s s  I s l a n d  which i s  l o c a t e d  a lmost  i n  t h e  c e n t e r  

of t h e  Franz Joseph Archipelago.  

These r o c k e t s  were much s m a l l e r  t h a n  t h e  g e o p h y s i c a l  r o c k e t s .  

They do n o t  c a r r y  l i v e  pas senge r s ,  and t h e y  do n o t  r e a c h  t h e  cosmic 

space .  The assignment  of t h e s e  r o c k e t s  i s  a l s o  much s i m p l e r ,  t h e i r  

purpose i s  t o  r e a c h  an  a l t i t u d e  of 80 t o  90 km, t r a n s m i t t i n g  i n f o r -  

mat ion  about  t empera tu re  and p r e s s u r e ;  and somewhere a t  t h e  uppe r  

l i m i t s  of t h e  s t r a t o s p h e r e  t h e  head s e c t i o n  s e p a r a t e s  and r e t u r n s  

t o  Ea r th .  

The a s c e n t  of t h e  r o c k e t  c o n t i n u e s  f o r  s e v e r a l  minutes .  

t h a t  p e r i o d  of time t h e  r a d i o  of t h e  r o c k e t  c o n t i n u o u s l y  t r a n s m i t s  

s i g n a l s  f r o m  i t s  d e t e c t o r s  t o  s t a t i o n s  on Ea r th .  These s i g n a l s  a r e  

r e c o r d e d  on a magnet ic  t a p e .  The decoding of t h e s e  s i g n a l s  w i l l  l a s t  

During 
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f o r  many, many hours .  

f r i c t i o n ,  and t h i s  i s  r e f l e c t e d  on t h e  r e a d i n g s  of a l l  i t s  i n s t r u m e n t s  

During i t s  a s c e n t  t h e  r o c k e t  h e a t s  up due t o  

The r e t u r n  t r i p  i s  more complicated.  I n  t h e  beginning  t h e  

p a r a c h u t e  does n o t  s l o w  down t h e  nose cone's d e s c e n t ,  it on ly  d i r e c t s  

t h e  f l i g h t .  The a i r  i s  t o o  t h i n  t o  f i l l  t h e  parachute .  Only a t  an 

a l t i t u d e  of 60 km does t h e  pa rachu te  b e g i n  t o  f i l l  up w i t h  a i r .  The 

"free drop" e n d s ,  and a normal d e s c e n t  t a k e s  over .  It w i l l  t a k e  

a lmost  an  hour  f o r  t h e  head s e c t i o n  of t h e  r o c k e t  t o  r e t u r n  t o  E a r t h .  

Bu t  a l r e a d y  people  on s k i s  a r e  r u s h i n g  t o  t h e  l and ing  p l a c e .  F i n a l l y  

t h e  pa rachu te  h i t s  t h e  snow. 

The i n v e s t i g a t i o n  of t h e  s t r a t o s p h e r e  w i t h  t h e  h e l p  of meteor- 

o l o g i c a l  r o c k e t s  has  c o n s i d e r a b l y  broadened du r ing  t h e  p e r i o d  of t h e  

IGY. I n  accordance w i t h  t h e  I n t e r n a t i o n a l  Program 125 r o c k e t s  were 

launched  from He i s s  I s l a n d  (which i s  l o c a t e d  a t  t h e  80 th  p a r a l l e l ) ,  

i n  t h e  middle l a t i t u d e s  of t h e  U.S.S.R.,and from aboard t h e  S o v i e t  

d i e s e l - e l e c t r i c  s h i p  "Obt', which was s a i l i n g  i n  t h e  s o u t h e r n  p o l a r  

w a t e r s .  

A t  t h i s  t ime t h e  launching of m e t e o r o l o g i c a l  r o c k e t s  f o r  t h e  

purpose of s c i e n t i f i c  r e s e a r c h  c o n t i n u e s  i n  accordance w i t h  I n t e r -  

n a t i o n a l  Geophysical  coope ra t ion .  

What new i n f o r m a t i o n  d i d  m e t e o r o l o g i c a l  r o c k e t s  c o n t r i b u t e  t o  

o u r  knowledge about  t h e  a e r i a l  c o v e r  of t h e  Ea r th?  Of what s c i e n t i f i c  

and p r a c t i c a l  va lue  a r e  t h e  d a t a  accumulated w i t h  t h e  h e l p  of  t h e s e  

r o c k e t s ?  We have d i r e c t e d  t h e s e  q u e s t i o n s  t o  t h e  main a d m i n i s t r a t i o n  

of  t h e  hydrometeoro logica l  s e r v i c e  o f  t h e  C a b i n e t  of M i n i s t e r s  of 

t h e  U.S.S.R. 
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We must a g r e e  on one po in t :  s c i e n t i s t s  a r e  s t i l l  i n  t h e  d a r k  

a s  f a r  a s  t h e  age-old problem o f  r o t a t i o n  i s  concerned.  Le t ' s  n o t  

f o r g e t  t h a t  t h e  p e n e t r a t i o n  of t h e s e  dep ths  began a c o m p a r a t i v e l y  

long  time ago. Each r o c k e t  f l i g h t  y i e l d s  new d a t a .  O c c a s i o n a l l y  i t  

i s  p o s s i b l e  t o  v e r i f y  one o r  ano the r  h y p o t h e s i s ,  b u t  i n  g e n e r a l  t h e r e  

i s  s t i l l  very  l i t t l e  accumulated d a t a  a v a i l a b l e .  Yet, some m y s t e r i e s  

have a l r e a d y  been  u n v e i l e d  by  human b e i n g s .  

I t  i s  known t h a t  t h e  atmosphere ex tends  t o  hundreds of k i l o m e t e r s  

from t h e  s u r f a c e  o f  t h e  Ea r th .  But  o f  s p e c i a l  i n t e r e s t  i s  t h e  so-  

c a l l e d  "domain of meteorology" which i s  t h e  l a y e r  between t h e  s u r f a c e  

of  t h e  E a r t h  and a n  a l t i t u d e  o f  80 t o  90 km. I n  t h i s  l a y e r  i s  

c o n c e n t r a t e d  more t h a n  95% of t h e  e n t i r e  mass of t h e  atmosphere.  Here 

t h e  a i r  l a y e r s  s t i l l  p r e s e r v e  a r e l a t i v e  d e n s i t y .  Above t h a t  a l t i t u d e  

t h e  a i r  becomes much t h i n n e r .  T h i s  i s  t h e  r e g i o n  of t h e  i o n o s p h e r e ,  

t h e  r e g i o n  of  complex i n t e r a t o m i c  and i n t e r m o l e c u l e r  p r o c e s s e s .  

The s h i f t i n g  of a i r  masses, t h e  d i s t r i b u t i o n  of  d e n s i t y ,  and 

t empera tu re  i n  t h e  l a y e r  up t o  a n  a l t i t u d e  of  80 t o  90 km have a d i r e c t  

i n f l u e n c e  on t h e  d a i l y  a c t i v i t i e s  of people  on t h e  E a r t h .  I n  t h i s  

r e g i o n  of  t h e  a e r i a l  s e a  i s  formed t h e  wea the r  of t h e  E a r t h .  

f l y  a t  t h i s  a l t i t u d e ,  and i n  t h e  n e a r  f u t u r e  t h e  g r e a t e s t  d i f f i c u l t i e s  

w i l l  b e  encoun te red  h e r e  by  cosmic s h i p s  on t h e i r  r e t u r n  from space  

t r a v e l s .  Of  g r e a t  impor tance  i s  t h e  f a c t  t h a t  t h i s  same a tmospher i c  

l a y e r  p r o t e c t s  human b e i n g s  as  w e l l  a s  a l l  l i v i n g  m a t t e r  on t h e  E a r t h  

from d e s t r u c t i v e  shortwave s o l a r  r a d i a t i o n  and i t s  r i g i d  u l t r a -  

v i o l e t  and X-rays. 

A i r p l a n e s  

Af te r  t e n  y e a r s  of r o c k e t  r e s e a r c h  i t  was d e f i n i t e l y  e s t a b l i s h e d  

t h a t  t h e  c o n t e n t s  of a ' i r  i n  i t s  e n t i r e  t h i c k n e s s  up t o  t h e  lower  
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l i m i t s  of t h e  ionosphe re  i s  t h e  same a s  n e a r  t h e  s u r f a c e  of t h e  E a r t h .  

More t h a n  99% of  i t s  c o n t e n t s  i s  n i t r o g e n  and oxygen. 

m i l l i o n t h s  of a p a r t  of a pe rcen t  can  t h e  presence  of ozone i n  a i r  be 

measured. N e v e r t h e l e s s  t h i s  ozone a b s o r b s  t h e  harmful  s o l a r  r a d i a t i o n s .  

Only i n  

The t empera tu re  regime was c l e a r l y  de te rmined .  A i r  t e m p e r a t u r e s  

d e c r e a s e  by 6 t o  6 . 5 O  w i t h  each k i l o m e t e r  of a s c e n t  i n  o u r  t empera t e  

l a t i t u d e s  up  t o  an  a l t i t u d e  of 10 t o  11 km ( t h i s  i s  t h e  lower  p a r t  of 

t h e  atmosphere,  t h e  s o - c a l l e d  t r o p o s p h e r e ) .  Next ,  up t o  a n  a l t i t u d e  

of 35 km t h e  t empera tu re  changes ve ry  l i t t l e .  Then, beg inn ing  w i t h  

a 35-km a l t i t u d e , t h e  t empera tu re  i n c r e a s e s ,  r e a c h i n g  a maximum n e a r  

z e r o  deg rees  a t  a n  a l t i t u d e  of abou t  50 km. Above 50 km and u p  t o  

t h e  uppe r  l i m i t s  of t h e  s t r a t o s p h e r e ,  t h e  t empera tu re  d rops  a g a i n ,  

and a t  a n  a l t i t u d e  of 80 t o  90 km i t  r e a c h e s  an average  of  60°, and 

sometimes even  down t o  90°, below zero .  T h i s  i s  t h e  c o l d  of t h e  

cosmos. 

From t h e  d i s c o v e r i e s  of  r e c e n t  y e a r s  t h e  most i n t e r e s t i n g  f a c t  

i s  t h a t  s e a s o n a l  changes of t h e  ttc?iiiiatett of t h e  s t r a t e s p h e r e  were 

e s t a b l i s h e d .  It was proven t h a t  t h e  s t r a t o s p h e r e  h a s  i t s  w i n t e r s  

and s p r i n g s ,  i t s  summers and f a l l s .  Geograph ica l  and l a t i t u d i n a l  

p e c u l i a r i t i e s ,  a s  w e l l  a s  t h e  d i s t r i b u t i o n  of  t empera tu re  and 

p r e s s u r e ,  were a l s o  d i s c l o s e d .  These phenomena appea r  more c l e a r l y  

w i t h  t h e  i n c r e a s e  of d i s t a n c e  from t h e  e q u a t o r  towards t h e  n o r t h  o r  

sou th .  That  means t h a t  a t  h igh  a l t i t u d e s  an  e q u a t o r i a l  zone e x i s t s  

a s  w e l l  a s  t empera t e  l a t i t u d e s  and p o l a r  r e g i o n s .  All t h i s  h a s  a 

g r e a t  i n f l u e n c e  on t h e  weather  c o n d i t i o n s  i n  t h e  nea r -Ea r th  l a y e r .  

1 
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Not so  long  ago ,  i t  w a s  cons ide red  t h a t  t h e  i n v a s i o n  o f  a e r i a l  

masses  of ( p o l a r  and t r o p i c a l )  cyc lones  and a n t i - c y c l o n e s  took  p l a c e  

o n l y  i n  t h e  t r o p o s p h e r e ,  a t  f a i r l y  low a l t i t u d e s  above t h e  s u r f a c e  of 

t he  E a r t h .  

p a r t  of t h e  s t r a t o s p h e r e  and cause  a movement o f  g i g a n t i c  masses of 

a i r .  The c l i m a t e  of t h e  c o n t i n e n t s ,  a s  w e l l . a s  t h e  i n f l u e n c e  of t h e  

oceans ,  e x t e n d s  t o  h i g h  a l t i t u d e s .  

It i s  now known t h a t  t h e s e  phenomena a f f e c t  a c o n s i d e r a b l e  

By f a r ,  n o t  a l l  t h a t  s c i e n t i s t s  have l e a r n e d  i s  a s  ye t  c l e a r l y  

e x p l a i n e d  i n  p h y s i c a l  terms.  The e n t i r e  mechanism of  c o r r e l a t i o n  of 

a e r i a l  masses l o c a t e d  i n  t h e  dep ths  of t h e  atmosphere i s  n o t  c l e a r  

y e t .  The i n v e s t i g a t i o n  o f  t h e  s t r a t o s p h e r e  c o n t i n u e s .  
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Fig. 1. Launching of Meteorological 
Rocket on Heiss I s l a n d  

Fig. 2. Recovery of Rocket's Nose Cone in the Arctic 
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